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1 INTRODUCTION

"i'“cQ, et ae fapex, ﬂJ RS X t{_,?uh M . 3bes 1 N -
}'i 5w ﬂmdffub‘ < 4a dai es (c.gvl ", Q deh 0 Ye )
N erace N iqb, ce Y i },Cti it oce. E exafaye, a

b i 5 cel P oech be d s1ach @ sl scldn g e
[brar . ecel ywhet g cdlse el dp o dass
1dsh e ex h dh ciease - e ada *, o Sad\ cededs,

Mis scady g e dup ynaga,, s. H s el el s
B ‘5'1' 1 exafal & ex da, @y Se faa ¥l el e
™ mb‘ ca.h ‘e stb‘ s e ﬁ\'v, anh o JASS € exata

N2t d - cabh d s¢l|anh s wore! a gerh
et gle e den Blen | w
v Gd gbe g 1a hdeeca v e 2capidb cedegah sraes
hocese Big eeh b a@ s oda daeh exh died ces @ 5o da da h i c.

hNe &p%bc& < eacs, ‘e e «h iic Jaa ™ “b. ceeyp cesh g P si ﬂJ]
ceag 1eg B dady
Here, (eh, esigaes, (e ard éa diacsa ss gadaenliicenh al din % b-
ec:caeg 1 3anh . Pari ¢ P § caog i zed .}‘CHICS as 1eyesh N ghi faae o -
R gaa becs W'w ety g P IR “i'“c b7y }'}J aed ‘e aqd.\,] da
eh g.‘{ bc hd },coi i1 4 ce dc}p. db, 1|cwand (-cwang ste, lcwald). Be ge 12
e 5 o ch asmi H Ch ‘@ SS ga dat enpcm, ce cupuchc.N LN
e lcwaldch det . Ndaa

£ 5o B F.
Rdca s 1e Big eehue tasy, e isehiice

ncwald
, Wc.i Y daeuhe b 1a
ceheh glh b det can e
cee agy, lcwaldoi ' Pcsi 1 oce. e -

alncwaud b -

@ SS ¢a da «h i c, N2,ncwald, cecabh d s¢/anh s

ch ace: b hcead ehoh tcady gh d B faze e Q-
dy 1 dsraceth . ® e¢ mh b e dg anhe shd
v e exafa § chald cx}pC‘a'c.h (e.g., ac'\\;'h gaig
gada,ty - eexata). € dub sld a Jacdy By, esiigae
W ncwald ex)ec a1 Ue ces @ ss ga da b U coeh -
o d&a & becicaeg i zanh .

¢ exafay e &b e Ysvaes w @ 55 4 da
ehiicooh aise w B orecisheh glqb. cet Mo 1 faa-
“h an{,’h glpu &dffcm < qa daies.  eeh giq b ¢ be-
‘ch, St ﬂf. - Ja arge B ey arge: ¢a dai res ch be
dcfh ed aoc iy g €S _5.“{. s € ey 13, s}‘a}a ,hdl
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I pSYCHOPHYSIOLOGY

igepge (sic as se Cs) C anacer srcs.
sVdes B de g s1aed @ 55 ga da <e-fc-b‘ ce ellec:
d g becrae Bieh (Dach esd ,A A, & Mdhe s
2011; Mo | fa g e, {3} o & & xe, 20045 0 gat &
Tchoern, 2011; J a Gieb berg & De Ve, §009). &
exasapet 3 a Giep bergh d De Vi (2009), \ars, |
B a3 o 1\ ds 8 d }cgncs woe Plcsb. ecd, B d - ee * d
N d '}}cgnc WwOIe aw ¢aecd “w e el e safachl jad
“h gtq Bt diied B e glqb. ). Paii ¢ P s
WwO1C ak cds 1ac Bizee o Al e L Jan becsh
sejanae sesibh s, edw ise hd o athen glu b rias
| ede: 8, w& 1eace.h 1 facs B eh giq B - 14as. des
LES g e EgP echig Ve s wCd aheh g-q b dd -
oita sl el ¢ oed arnger N2 (220 380 ) 8 d N400
¢ mhb s onoehoade sl (M s e a., 2004;
7 sagen, 10 PR Gib Wt g, & g i d a1, 2010).
Nl © A g shdes s e areh i g aqi,v] s1a
sk ﬁh} e ¢ ed gieae ac{;? N deslaea }-cim -
4 ¢ 1ex (DLPFC) n d & ev 1 & ¢ ac e 1ex (ACC),
# ggesh g - a' DLPFC b d ACC ya | fay 18 i csih
@ S5 ¢a da e e A 2B dias Yt ("i;_éb NI
{ e, & Yy 1 d ail, 2004, 2009).
écwand cx}‘cc‘ai.h b hcese B \‘r cch ol hd
p facs qm. },cu{ 1 S ce (B‘,"h'n & & Bn\; er,
2015; Padaa a & Pews a, 2011; & Y sc &, 2ese,
Pasck e, “i;va ei, & 3¢ U bes , 2015). W w o (i ste, -
ohis s dey, cdiw fasVdestn - ¢ Jad g,
W} Cli fas eabli e gb el chu @} sua eh exs
o @& S5 da da €h exs. Mew W}J e, a\\q sabes, VsVdes
B ed ggesed - eex s ca. fad }ada da facC RSt
viebijcehul (Hd |, Axgac &, € &, Eger,
& Fe|, 2009; [3 ber s & Hai, 2008; 8Pag a, Mag' e,
& Fan, 2015; { éss g e a., 2009). & + exafay e,
ashd n w!'C ¢ 3w b eliec: wdh dcedts b
{ Q,X Ja hod e dde {a dai 'rcs,g ber s & d Ha|
(2008)s % d - a- ACC, PFC,t d < ¢ jaica s be ad
ceh S5t eh licoueaed & eh glqb. » S eh gnq )
acy, | res am ss ay {a dalves, N ggcs'ch gasll pada da
Ch o facC B shaah l\t g “w CeNIic (see as e
& o v ,2009). Ex® &\ g - ese Vd es, G 1ech ™ -
esi gaed  eeiieck | e adth € By cehw b e
@ 55 fa da ¢h ex B 4 bsgy ed alaé a 1 elece |
e ard @ 55 da da eh iicoras Vet (Ka g, “i;jl. g,
& o Y, 2017). % Ex},ci ki sstd,aden -
d cat glcwaud'ﬁw,.t 1 fade. N, Ve cqub. 4 a waS pe-
sh edh a‘g Y cc,.i e ch b & & de hd q,’a sﬁa
|ecer (As 1 O) pese ecd § ﬂ wnely . Paic WS
ch'»h sl ceds dsci Maece el edlde 1o 1 e
T a|een {ncs‘h S Son ch asfaal et cnpc-b. ceeliec
(-cs.Ph se v ges | Qs o iheh glqb. 4as ﬂ‘.qﬁ 2s
o ek guq B ocdas)h o cncwaldch deh ase &Palcd
Woetw e ard ehdet doggesh g B B ce-
e i e Bl \w’ ceh o *. der < e chald ex)ec anh

\'d

\'¢

e ex. W w ot s bc\a'., a sVd 5ok sty h g
o endia dbsraes md dhafacs b oder g e
. bsq; cd cﬁccx;'w c1e fadn S % cear o e e eh gsh
ncwald adiaethan & YNiogada nda ss dada
eh il csare & iedb ac fagahh dan e k& (.e.,
ad pada da facCc St 1 b dsth ch cqna s1bsdaes
(.., ¢a dai - skcéi C facC B S fa9).

o addiess 5o faanh bodile ety esigae ‘e
¢ccu e gpca dt\ a facse. i ncwand fa dant ot
@ s ga da NIl cras qu.h N e cqub. sV -
¢y cd a @ 55 dada ehiicooag W}Jc o 1é g
sca PEEGﬁg asd i gre 43&.&; g7y ﬂJaed ced-
4, da en guqb. c b U g 'chncs nde b dim f
e satady bec: (i faach B faae) 1 dffcnb. e becs.
Pasi ¢ WS g ee ak eds, caeg i ze ‘e 'chncs as i -
e b hi e becs (et &g Y ods. e
Pcui l”&ﬂ. ce dc}p. dp - |cWald was Ir-Y }]}J aecd b & -
w ¢ “ 41{ wps 7Y }HJ anh , ¢ chlcab o B 1ey cae

Te U sit & gs ane ade [ died cew 55 g pda
ehiichdea ceecw ) &o gca gidbcen s
dsee ard da & apn .

QJegués gsca EEG, g Use¥dent ehiic P
cesih g 3 ese b A cite cb 13 dsi b ed N2
(200 350 4as)i s g veh egal, b heh gl cdiason

oh eh gnq b iag & ggesth g« a:N2 }a SR Jop 1 B
wieh ehiic deecuh (Lawst , Caeh , & C ageh
2014y, & ob & Caver, 2002; Shg By, &
¢« b, 2084). O ersVdes B cas se & eh |p] cue-
jacd 4a & aut et EEG ac, !« ™ e <ea (4 8H)
fngqb. c (Qa toagZ afabite, a]qcz, & A®,2012;
¢ b &Cpwag 206 b &Moo, 2013;Tw g

7 & g,&, & Gaa,2015).& .cxame,c b hdRN e
(2013)“ sed a 3 b ak o K, esigac cula i ea
ba daq’} TN eh |p1 cop cesh g. e bsg ed agh -
i} cricacd da dqj anheh  deh p asee & ed ﬁdiuh -
a + eabh dac@,? (N deed, e eabm dac@,} C WS
abes yedce }pbi b oceh eh i coras Yt .
e s sﬁgge& car < eabhd 50 aLh s are e aeds
e iic r cesh g(& B & bth e, 2013). 2¥des B e
ag o ggesed + a- N2 as a syecHa bl - aliet ea
bh d (s Gp boag & Fibd 20140 vaggiey) &b
o ger et L e cqub. sld s W }lcd ced  a: ncwand
& Y d ' diaeceniicireacd N2 aap Ydewn d ea
b d. s¢/l ARt s,

8c}3134¢ s },\;i. U s«qdcsq’m gaiab 1a de a-
ge: Palai gladegd s1aed - a - e d e chald ' & aes
ce e 1 h dia agy i« (a ¥ a bk d s/ anh ) be-
‘ch, ‘e wwand de nd- e age(eg, 8awar} ,”Lq & ,fz
2a s d, 2015,:, t db Berg, Keebs, L i s, & g 1d 01,
2014). % «h tasy, ‘e pess dhd §r-Y }Eh aed ncy,and
pesh cet ale & “. se M e A sach dar ™ eiese, 1o e
ohd ase, exafh e w & o lcwald % Y das aiec: e
}pcs'v ﬁ'qm qua a(‘\};} N Jde aeh ex-.

cse
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2 METHOD

2.1

WP E’ e guaui1 ae 1 h dcugnaoﬂ aeshdp s (11 lesace,
ageh ge 18 26 ears, | d)w 5"*\} eifresh Beh g -
e Pa‘cd'h ARRLE Al Pal'vo': }9« 5 L oe g apdcd,

adty, 1 fads, 1 wecedety, 12 RN hd ad sel e
% veds 142 cab g i shd was cari ed, ! ™ aae 1d-
B ce “w e De¢ ana%.hp., i He &\ ap d I ed b
e Blics € fafaea 1 e 3o e i Ps e gca bd
€ Bij e3ch ces, Peh gl;\w, e1s

Part; .i].q; ts

2.2 Apglgaratus g d materiag

B dani q da s ﬂﬁ chcqscdh ‘e shd .
eie jeie g eh st ﬂ;} (.e,hi faach dhhi faac)
N 9} sqa Bdads 1 s ﬂ\} caeg i cs,ncsPccQ; e .

i da g ﬂﬁ w&'e 40 bag & d W" eNe dlav;h g
se eced Sa B dgiass b d\) [} dcuwar (1980) & d were
s daid zed, fajm? ai hde &},C% c. aie jeie 20
B fae .}‘Cq tesh d20M B face '},c“lcs. A’JV\ da g S
LY wS1e pesh eda ech ew | abag bag @ Ladnd
WwOIc deac edaac 1 o §$36. €536 P e '}}cﬂlcsgwas
T 7-_}\"} Ja n ge. Pai ¢ }Fl 5 Lene seaecd S7TClam fa

aC@ @i 1.
INE S ﬂﬂ woe 40« fapexe ‘* ds, ic _ee
setdy vcal tecaecde e ncsoi,h é g,\ Fa s mfw .
WD B fad €S * doty d 200 & faaees * ds “w ¢ oasaje
hoglae 544100H1(16 b ) Wcucq sedh esVd A e

alde 1 S 5};‘. worde 1423 zcd B dde&, eicd th dia a
N LB o Fab Y 60dB. AYdet s ﬂﬁ wSte e
B, ‘cg,'n aE: ¢a 'rcEg 2a1ea },,h es (B ¢a }4c§cscanc s
Br Ga, CV i age, IL). e diante Teac o b d W 500
.

2.3

Eac 13 begh - aixa'c,h'sg aech om | e
sciep ,| ash g 500 fas (anc ). &, & o n‘[\ s1a
S HH& - aqi,\,} da g ﬁqu };'u as et cdu
500 fas. caqi,v} da s ﬁqu },énsc | d se sy \cal
faaC aqi.\,'w Ja s ﬁhqs };éllS [ glqb. ge ’},cqlcwas
a,as P‘élcdvé, e * du Ja esass bec,eg, e
. [ . . . £ . .
},cqm.iabndwas ﬁancd“wg 4c¢'*xd.|ab|dcu}),
o 1he. faac aqi.v'w g ais e glqb‘ 5 ore

Desig g d \gro edure

a s ﬁqu
'}}cqne was a,as Péncd “w Cashduw sate e ca-
gt ,eg, e '})c«qna. i abid },s'ncd “w el a
be| ). Pari ¢ P s woreh sl cede | b, e Ao s
nd ehdcaed N becth ‘e '})cﬂlcwas B -
Jaaa, (hRi saecb ypesh ga e ti g rich sek e

W o eh dex kS ges, 1 e ele 1 g hd -cs},cc\'v, e

-+
)
500 ms =S “Ringing”
‘S:)

500 ms

+

/ “Miao”
2,.300-2700 ms {R
500 ms

FIGURE 1 A exctaja b o e ccx}‘ci M a2 ax A e
bedht g leac b & ,ac]':cwas pesh el salc PUIE B s
w e e g Y, dlccg ea }coi 1 48 ce dc}p. b «lc“,and'h e
dub g Bac dabeipvs | aS00 gei xanh ae o cdb
nodldy, i fa sl i aih 500 g Parie s ereay e
caeg i 3¢ i‘quCS ageeyesh b ghi faae (N R Mae becs. e
tesyh se b 1,500 gas ey a4 son e ange g U dberac tded.
eh eriath g oa was sera:800 1,200 gas

e s pgbeeb e g temhseke shd g b-
ect caog ies (e« Y. eibat ced a ss };au'v éf £,
Addet al ,aw Y g ,c.i d sed o w |cwand ¢ d aes
‘e aqi.\,'w Ja e ic cﬁcc; Wc'h quc¢} d anhl wd
A ds ted]  1ase W [ },31}40': }p S fa }pci ch g
el ¥* Mg arge cedld toth das ¢4 edasi| e
1a5, 8 v ucaPh 5¢ A5 1 Yieda 1 < ese ias. en -
erdan ¢ 3 s 800 1,200 fas.

A ebegdhh g i eac ex)ci b a B &, A C B s
i cwcdacq c'h.i g ch, coace U d, b# ad-
det a lcwaids'h e cqnb_ ‘o . 8}5:(:? cal , ad c.E '
“:cwaud b & Ndcaed a'a wwald % U d be gw B oot
eac 1a “w < a M ccessit lCSt}.h se, _i¢C Wi det ed as
a1esyh se - a- Wasb < aciaen diaser B abaseh e
2 cadew 1 b, e adle ¢ hdcacd at, adduha
'cwa'dk' b, dbeg bt - edub b k. ebasen e
Wasp dh afa caJE adY stdjcu eac b ¢ ,dc}p. & gh e
esh 14 ca 1 cehdidla aiic . e baset e
oot oeins & Was%cs; 1 :m}i’ ™ P-ac'r ce 1 zfs.

b, - e baseh e Wasq Pda‘cdoi 1 &vex'l & b ca-
& an g e fach, i ¢ baseh e @ w1 edub b
hdocseh 2h edub b gl P* g on W8
“ iﬂ‘ a: baseh e 2 N B & n+1=(baset e 2 N W@
ntgeh 2N & n)2(eed’ sc g ea., 2015).

qs, 1 ccx}ci M ada2( cwand CHE ,ang, She,
e ad) 3 (3 PR Pc:«:fh giby sheh gl o 0-
& anty| )V;w, N },al'v'c Porae i? des & - ccde o
« 5.}; sed 360 1 as,v'e, ¢« 60 1ase 1€aCe | €5 x Ex\CH -
MW ach deths. e3601a chwg} dedi,: ¢ wcncwald

\'¢



4eor12 KANG ET AL.
—IPSYGHOPHYSIOI.(IGY
b,nzsadﬁicch, ey adle & s.th addeth ,  @c c-c60 tod fash giash cac eh deth . © sk 2 hdew
aqi.w.,rw ch 1as,d°1bq cdh b ¢ ceaey aldad 1aeh eac CX}.C'M a eh deh aneﬂ..&b thcz
b ore adle g5 Al ceda es acala dsit) ed # addet, a Baeih AN A (BAN%A ,Euc.
~ cac " - d w&e })csb cdh a },,ch ool fazed oder. M e 8};:& i, &Ru"h ce, 2012) aseh ccd,?w g
Ps, 10 ‘Oollm cx}p b ,}auc};; S€ 15.}‘<:cd30 v&‘ C e achASP( f//ask-sas.lg) ishoa S‘S
P-ac'rccpia“ cr;cccﬂncunlcpac\ccna"“a“c cﬂsaraucv‘ \k@wm,d.lhcaladcu,“wk\,o\,cvc
sajec ase 1 ' € fad cx},CI Y YA » excey; cate ey ardd - Sat cucc0a d/ & eracet s be: o au ab es ,. eeh -
. 1 fads w3 g b . Pari ¢ P oS oe ak eds, ncw}} d as §dedy g ¢ ¥ CQ, ai ab es (nad a.cucc ;e.g., },an c-
4%e wndacdiae aw}, uﬁbcad 1ecg, cd iccd- | Ly s). e Ba cwaa,n(BFlO)‘qawv Cevan e | c €
bag @ wece. 1h g ucc)au el qu(,h pess. e M kK Cos & 1 a da de “w creadhg; e " es s (e.g.,
2 da g ¢ e yace cc was cadl aedas - e baseh e o H: 2 diie ces be: WP lc“aldch deth s jeicie abe)
cehisla e 1 wlm CXPCI M hd: kaewu,il‘cdma ‘ fa de “w a~q oP'c'w
ﬁc e adeh det, },an ¢ s gheh cch ¥ (e.g.Hy: & dilem ces be: WP re adet det s cn@;
4ia'.|4cnchh se fac e ues, | dh dza Cﬁ\\h. i\ 1ieabe). B et bc.h BF10<3w _Ea})c°‘ ‘cmw}‘—
add ¢t a e, ard w3 de, cncdﬁ*w { Ch. e, adet det . anh aih.o.\bo. selecet ¢ ede db,\«, ai abc e
Feedbag db. 2 g < e ah &bcu, ucﬁ‘w § as }pcsb cd BF,,> 31 &p es ¢ ce1eisang abe ducub ce bc eh

g o IOia“A‘<cbd.|‘ccx},c15b ‘cc'hs
cxcagcdutcav (.e., lch —01Ch ese qa)au,
‘c}auc}a W o tfacd, | eexc b gc-acbc-
" e ccxPcnm mec}h W:qdcah\q}, 24 qa.,|

eiec

e, ard basedh €1 Pcu t4hoce, TCoas addeds, &4
c},a e i55 Y Pahc }ab gﬁ‘w ‘eshd.
b
7 v ‘ .
2.4 Be a uoradataq IS
Ofasih s dbh g nnec: 1as woe exclded fa e

Bha §s.&1eac }Jan}«é}a 1as g
sh daudc{; anhsal&, ¢ 1 be, w | © ek 2 ™ eac cx-
}pl M ach deh _eic dscarded as, Ui e (1.4%. i al
ciica daagrk‘ ©). VcchcﬂccdaZ 3|cPcacd Marq-c“
R a M,{,anacc(ANQ A) 4cmw|ae,nc|cmg
“ o1e ard }»C(' arg, sty |c ald)ad e sach duae.n
-clcm o 5o 'r ¥ «h g-qb s el glqb\, S§ |

Yaet ).3 faaha §¢ aw:%cﬂccd.h e sach ew i

£ a1 B aee

1aes, Ww - d acd as ¢ pow whe 1N tec:
*
600 .
550
m
3
(]
&
500
450 : ; :
Reward* N&-rewaro’

FIGURE 2 Men rcaceh o ges (@ s
1 CCX}CI b aeh det s,

\'¢

Error rates (%)

el I dew luav(% ig ) W
casei ¥ h dcacvasgw Poa dilem cch‘ch. e det s (Fp<.05)

e dieh s (Fa e, Wd-k 8c a3, &K ¢ ,2014, ¢ ' des

e-a., 2012). & « cxaapc BFlo—loh dcaes - a: ‘- ea e

N a\v, e o ‘e5s515 107 faes asiik e o be dee &Pancd
Do Qwﬁu " es s.
2.5 EEG re erdy g g d \yrepre essy g

EEG [ as 1ac rded W fa 64 Ag/AgC eecu des @l ed
[N @am ¢ cay (Eas ca), Bidr R dcs, Gen p).
Qoc id gs acician ced.rw h en: e SC PR dieiei-
erp. cede, M( cd faan i da ik e ( P9, PI10). e eec-
w & glag.n(EOG) asies ldcda eece de§ es; e
et ca EOG was ﬁv» ed w 15|c;ccu des Paecd a&{, e
el g e eh d Ceo 1 GH a EOG facece dess Yaed
e Vech Vsl eeee A eeca de ‘ga}‘cdaccs
worek cP w X% ¢ EEGH d EOGrac 1éy g5
a&p i cdb Blatw Ajl Bty Re cﬂcs,Gcnm )H\ ga
bh d }a“st cs. i 00160. 100Hz, % d d g zedt v caa
"aﬂhih giae, i 500H3.

8 - Congruent
* Incongruent
Visual_only
6 -
4 T ]
L
2
0 T T T
REwar ' RG-rewana’

“ N },au'r ¢ Prosh daid ens 15 (€ U ed, 2005) as a1t ceh


https://jasp-stats.org

KANG ET AL.

¢ EEGLABws. | & x (D& 142 & Mg ¢ g, 2004) _as
U seds. ey cess - ¢EEGdaa. cdaa eicig ¥
ered TiN cal, ¢c05Hzn d w },assh eied bs, w 30Hs3.
Och anan1ac s (O1ee nec edb a gy ced e based t ™ de-
P s« st b wa is (b gera ., 2000).

2.6 ERP § wis

& E&Pa a §s, oy C 5 eie cxmac‘cdiu 2200 a5 pes-
s 800 gy 5 ﬁﬂm se. ©ch diw fa 200
fan, i ﬂjqc,h se sy edas < e }pcs'v ﬂjq sbasete. 1as
vé' © Ak e | agen, i ow, C ¢ exceed g+70b nd “1 ‘
o facd 1l e iesyd ses woe exclded. ' ¢ e fad -
Nogiash o' ded95.79% ariiac: free i ash e a (96.22%
oo cccwaudch g.q b et deth,9744%6 1 ¢ ncwand
heh gls b din, 9737% 4 1 ccue adt i
e deth: 95.19% 4 1 ety te adeh ga'h eh deh
94.55% 1+ dv. e adth et gib b dih, 93.97% 1
caw ae adty daetdeh).
Aac 1dh @, »ﬁa'h syeont | e B raeh i creliec
\'g ¥ ¥
nd }‘;i. ERYNEN ot e i e y cesh g, jeca daed %
@ 55 ¢a da b i C‘cﬁcc‘s:a e eiec: (N2, 240 320 ),
A da a'ccﬁcc<(N400,380 450 fa5;seeF gth).q, b ra‘e
Y der ge B et ate T N2 woe ¢ gees el deyp d

No-reward
i N2

./ . )\1400

-200 Ei ouu

N2 (240-320 ms)

No-reward

Reward

PaSShJ -

La
PRy v v
5 |

eh sy @ayica dsibleh @ st & B Pe'w,2008),
cesca Pnc'g,h SN 'i i cecn declses woreh ¢! dpcdh
resarsica ka §s. .C 5¢ eced 15 ¢ eca clc.lN Sebsw fa
Boew i " ses, 1 aneas (Fz, F3, F4, FCz, FC3, FC4, C3, C3,
C4,CP3,CP3,CP4,P3,P3,P4),% de,‘. ded < e . E, eeec-
w decUses (wh a:F3 F3,F4;uhe: b 1a:FC3, FC3,FC4;
& 1a:C3,C3,C4; },al ¢ b 1a:CP3, CP3,CP4; \ai ea: P3,
P3,P4). uee w? nePca<cd mau‘q tes ANQ A waseh dced
ohoe sk amy Yde, i N2 8 d N4, 1esyeqp €, | 1e-
Wand { ,c(lcwane, Ste, lcwald), Sl ﬂqu e «h gl‘rb.\; S.
heh g'b ), hdeeca de cUser (Mt a, uhe b o1a, b -
1a, },at ¢ b 1a, }Bl ea)as ' 1ee “\ N Pan'vé }g Tae 1s.
cNZa;ap Ydes chcmr eth a ’c'l\;x" < BANQ A
Y dei cac ¢ cca dec?sen, L desat gagiodb cen 1
e pesh ce absh ce, | & eliece.

2.7 Tome 18 ug y 3 s

sk d ced [\ ) asew & ed) EEG ac\'v,'n LG e 5.}‘1 ed b
agbmac}\ ¢ EEG aq;K o | eac ™ Q,'w cﬂa 14 - fapr. k ed
(P ases & ed) EEG ag, '« (r e erage a1« b eac
e deh )oi 1 eac };su}td: }a Lo mfuqn c 18 W i fa3-
“h W },csi thcdb etye | hog o eh & ced ac"v,; ¢ “w ¢
ae &PCXM!C‘“@ ¢c4\)'¢,4 aGaqséia_kqh evw 14cCcce

f\

Reward

*
Wf‘“

Congruent

Incongruent

N400 (380-450 ms)

No-reward Reward

FIGURE 3 ¥ E@Plcs.}h sese, & eds e ﬂ,q Whose

C chandch det (uc I od - cncwaldch det (g )aFCa

e N2

b dN4OOare | g/l g cdfh « dv e adet dit, N2h dNAOO i ga1dh gy on et glb iasase gaaed | et als ias

(e eniicreiiec).th

cere adet dutot N40O s, cdailiich whiicieiec (p<.05).B & M o @ay w1 e crage i N2

eniicreiecs beh glh o et gfh 240 320 a5 ¢ ) d N4OOES 11 celiecs (380 450 gsii g )
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Wl Y gFeodi pu b x (@ sk, cd Fies, Mais, &
er . . £
B 11ep, 2011). s y cedl e w3 2y ede 1alm -
Ceseh i g fa2i 30H3N sey i IHib di g ¢ a
beyeb 7008 d 1,500 gt seys i 10 g E b rcacd
WSt At ca qu aedas e },cmb. agec B geh ? wor e a-
, o ‘ebaseh e(.c, 200 O gasrcd, o siogden se)
i1 e ‘;.cf-gqb‘ c mha §s, Wo.i d sed. lg «
wh b fuho.‘ ch 1a ‘eaq, W} cis a w& dCl b ed
fpalicd 1e B cehwl (Gphag & Fink, 2014;
C B.2014), mdeyseraya o ase b ode be
'h’o.‘J’ edh cx}pc'h g el * i g] Ma g ﬂ. hdab -
«h a }‘lc}ata's.h F xe & B dcn,ZOll\; n db Beigera,,
2014). Based. % ese  ° eses, ewma N ca was
o dsedt et b 1a eeca des, w.'-' e ema §ah
a,a Was.i dsedt b ow " ses 1 ¢cecy des.
&1 esarsica Ba §a | ea ba d ac{;}‘ucs, cqs-
ei based }gﬂ ant es: (Mai s & @ sk, © d, 2007) wa
] &Pcm. cdh ecabh d ac@,] “es ag S ¢ cfuqb. Ce
6 8Hxdlis g el e N 4 1200 600 5y, 550 AR
ehse (& b &M er,2013; Hi 5 faa 1e:a.,2008; T8 ge-
a., 2015 N gl o ] tay, 2 & 3% g1, 2011) 2 cbe: b -
1a ¢ & e s (F3, F1, F2, F3, F4, F5, F6, FC3, FC1, FC2, FC3,
FC4, FCS, FC6, C3, Cl, C2, C3, C4, C5, C6). o K, esi gae
w e o apdo. w ¢ ca s/l anth s d, B b e@ st
da dach ico as da dacdd re and, 1 es s fayalt gh -
«h gnqp W eh glqb, ‘iag eecai ed Yo cic ad
wody, 1c_adeh deth sseyarae  Deb db csafayer ess
woreeh cﬁc‘cdh e S('N}J?:; ‘ ac‘{;}}fcai 1 eac Pc B e.
Adach c b e s exceedy ga yag e (0.05) wO1C @ L }'Cd
te aclsen ec! serjp e sdrsic asca daedb -
Ngo e Y P ey ales “\ ‘™ reclsen. Q\q Jabes, i
Rd fa },cusau PINELEN g eNMh eCap, oo d wAs 5¢
o 5,000. Fo e e, je s ed « et eracet be Wb wh -
glq bc hdicadb eh dcn galpq i er ¢l ser based per-
oA resw $}p#~. g cdiied ces be - eb Neh g.q B
B deh g-"* B or1ash o cccwaida dy, chaud.ch det s,
o exafh e Y bian Hb‘ T ,and’hoi 1 faas.
oh }gcs'v ﬁjq % SCI| @ ¢ aci,} “es (+ ered ced a ¥ abh d
ag, i es) 10w, 1 cdh },\;'.. ssVdes (Pﬂ ges,Ma tu,&
b 2.2013: %3, 47 ea..2015), el meia'bc na-
SN a y 2 b d w3 as ay i ede: e faeh ¢ a bc;
4ch. 1,500 % d 1,000 fas vx‘ + + ebaset e fach ¢ de |
1,000s: 800 fas. QY ser based e ﬂ anh ess (Ma s &
(4] sk, © d, 2007) woreeh d ced.t a = b d ac@r} “es
a@ ss ei@ince 1 10 12Hs & i g el e V;hd W
v 1 800w O f },lcs'v st sea ey ses, 1 C RN es
(CP3, CP1, CP2, CP3, CP4, CP5, CP6, P3, P1, P2, P3, P4,
P5, P6, POs3, PO3, PO4, PO7, PO8, O3, O1, O2), & Jajane
ie_ard “w by, ncwand 14as. "i'“c O S€ ST fae V;hd w¥
Birea e asai fach ¢ aeh ghy J g }»" W ‘€
st ﬁJquE 1oea, abh dac@,} ‘ha ’ssw'w ea ' esafae
" fae - ecaeg i zanh 1esmh sen e },\;'.. Usia wate
tocYdedh s V;h a ..

S
£
I

3 RESULTS

b
3.1 Be/a"iora.“esuﬂ
3.1.1 Errer rates

As s, nglCZ(i g ), ANS) At ew tiaes s, cd
a s ciiecs i e and \e F(1, 24)=7.538, p=011,
n§=.24, & ggest g« a: Pat'v('r }5@ S fafa cd gaicewm (s
N cncwandch dety BN lcwandch det 3.9%
v 5-2.8%). W et elleck 1h erackh Wasi 4 d

3.1.2 RTs

Ass v Fdlie2(ei), ANQ AN ¢ s  cdai g
NI oh g ciicas Tie ad e F(1,24)=22.74,p< 001,
n;=.49, W e 2tk cere adeh det BN

Cdw re ardeh duh (493 5. 560 ). e b eliec

o oo ) ayp ac ed g i on ce, F(2, 48)=2.86,
p=.067, ;1§=.11. W e, e Baesiae 1ot 5 fah
eliec: (BF;(=0.084) <" ggesed < a: « e 4 " es s as

dacke o be de. Ls.P iR, el eraceh bC‘wa.
e ad b d s Y NSRS Y o, F(2, 48)=4.089,
p=.023, 1112,:.15.
» Exg 1 e erace s wCeh & cedh e wd ANQ, A
oh 2 v&‘ Y ﬂjq s ogeas e “w N Pai'r('r }p, ae 1
re ncwald B dhy, -cWaud e ded s, aes SC"’ e;p LE e
to. lcwa-d chdeh, caie w3 a L enece 1 S ﬁqu
e F(2, 48)=4.402, p=.018, n;=.16. Pa'uv;w, sew &Pm -
oh s g cacd 5, 1€ 2 et - eeh gnqb. whdeh B
v 1oehet gl eh deh (553 5.569 g p=.041),n d
v 2 diled cesth ‘g dant ehdeh ase Jn},aucd
ch ceeh glh e dien (56Q, 5. 553 g5 p=.241)

W

vt ceteh ale e dut (56Q, 5. 569 g p=.443).
Eoocre adet dih cANS, As v §BIT A
s eiecon 15U e, F(2,48)=.19, p= 832, 2= 01

ese e s & goesed A e @ 55 da da h iicoeliec:
a}‘},calcd'h - chaidch det B [ SYRNY S ?ncwand
eh det  Addet a —cLE zed - eh erace o fac ¢
o erdiccet .  ereaced Jacs.i i ncwa-d ias Wc-c's g-
ok daser B 2 Se 1 dhw -cwa-d 1ash a ‘e
s Vs yeeh det s (ps<.001).
® c gats, ¢ a6, & ICWaldCﬁCC‘(ICWaI$ she,
ncWanngh €1 Sab, fctu riaes &,F“,cdaiﬁcm REEC Y o
ceenecht et | 2 .8},cd:n cal , l@ai‘, e - e, t1C-
Wa-dch deh , a1 ¢ P ose fata cd gavcem s c cue-
Wa:dch deth b esyh ded ﬁ c laser. s A Ndcae
car }‘a:'v'c P w8 cd 1emh se sPccd gt n acd-
1aC N, tdeig e, D@y 1e_aird. the, e % 1ds, sPccd acd -
tac 1ada, 1) - a‘Was'h Jrccdb chand(B - cd,d S s,
& Aar 5, 2010).0, €5 i S 9§ es s, Wc@,'w ded ‘caas
N % & h saac 1d @ € fcdh 2 ™ eac ex e
T achdeth b dca dlaed < eem 1raesh eac 2
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1} AQC,hg S.om 10 R ™) 2@e an@ ste, 1€ and) 3
@ ale g shen gle g o0 3 an b )AN(g AN cw 1
1aes s cd et c..cca.fé s, F(1, 24)=24.178,
p< .001, n =.502, & die ard, F(1, 24)=21.163, p< 001
=.469. M u:v e, ‘ch elaceh  be: W & kh g

-c ard a“sglnca , F(1, 24)=8.737, p 007 ;1 267
No, e M ellecs, I e1aceth teac cd§ B i c& ce. e
S.EAPCCIICC Ba §$s o ed a cewm tiace ncwand
1as asigern: Bty -cwa-di aehl b ocesn iR
(6. 1% .3.4%,t=4.434. p<.001)%s. ™« &b gL Fh
(15% 5. 1.1%,1=.986,p=334). s a-th & ggesed
‘e lc“a-dh :H ced ,}ccd aciac  vada, i o icd.t
™ o1as , < jas- 'co'}“ ses.

. | - ety cm gae ey b v ah e ce | ewccd
acd vac aado. Tl ewhiic cucc wC &h dced?2

eh g s e 2 N )r=

7 o112
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N eh g.u B ohdeh g.'{ [ A i,\"w da }Ja st

«h g.'{ b oeh deh s(.e,eh i c«cupupcc),c vecedy 1 ﬁh Tt pew an}ai.sh EY gcq se based s-av s\ cs.
! cncwandch deth . B e fae o 2y . i e e1age i ew solanh s (350 600 a5)

hodn s adet dut bl w

g s}4c=2719.28,p=.018),sq ggesh g« a: - ewt a ea
o SC/| anh ac@,} es we'e suh gcui (ed ‘.\,'w M aneh -
glqb, cias Bt eeh glqb‘ cdash < e lcwand
oh dih (14298, 5. 12275% N w, (et c B ge). Fiooa
Ba §se e el eraceh s ed - a1 Fl, F2, F3, F5,
FC3, FC1, FC2, FC3, FCS5, C3,C1, C2,C3,C4, % d C6 (ene
! Y }pd as a 'sg]ﬁc{a. N oega, e ¢User W als e
o ogm fa6e SHit di et g a i gl fa350
o 600 gos aier st Yt ser (¢Ysen sarsic= 1479.68,
p=.049), & ggesh g car ‘e dile ce be . eb et g.q -
b b deh glq B ias WA 54 CLIE cncwaldch deh

- N AR e adeh dety (7.1, 5. 18.61%1 % W
c b ge).

/b
3.3.2 Prestimugys agy al g d os gt s

e ¢ ser based },cq.q anth dc}p. a7 ess s, | cdy,
§ R ioh eloers P>.1), & ggesh g - atie ard exyec a-
W ddy caiiec e %cs} 2% dia ac, | Ydet e

B & sere ard g M anh .

cdiied cet % 3O C B ogeeich age VoSOl e aqj i resie g, ow

ce }‘ncs'v _Enujq s baset ¢ (200 0 ga5) bC‘ch
<, |cwand¢:h deth (elp Iad- cncwaudch deth (g )w v Oscll a1 ac@’} essath g
" 20y 800 a5 al e si _gnujq #hseraFCz. Bag hesh ciceregh s P elsens V@ g ml P o cdile ces bc‘wcb, Neh g-q b hd

. .k F. e
ere jasafBiich ehiicreiiec

4 DISCUSSION

cade il e yese shd wase &, esigae ‘e eecw -
p e gca dhpag.cs 4 de g e eliece | 1 ardht
@ SS gada «h né} co gpocesth g b e bect caag i zanh .
.Bc\;o. !a_' ,Wc..L IXCE awcq,\,aldy. whioT A, ed be g -
v 13 on i ceh b aa, B as red ced @ ss ¢ da
“h i C‘cﬁcC‘W BN e o 'y Panddd 1 g-
da i es chc’hc &ﬁ‘bc. s Eh d gsehssh pvi e
te A icwaid B Rcese Bl cwhal hodiaci aes
ehiicoras Yot By hie & B e, 2015 Kb g e a.,
2017; Pad fsa a & Pess a, 2011; & T sc ¢ e a., 2015). B
« Nt gE@Pa di mfu qb, C ha ses, e ch ca
b glqb. A i\,’w da g ﬂJq S };'us\p.k ed arger N2, N400,
Y dpuho; M 132 ecabh d s¢ aah ac\]',] “es, ase $}ancd
v'x" s giqb. @ i,\,X da };'iIS.Lf.Pla It ,Wai '#x diCWal'd
€ d aheh ech iicoieaed N2tad ecabnd cffcc‘s,
Pte it eNdOOeiiec. esered s ¢ gges - aue ard oy
b B cew g}é«, et o ae 55 odadaeh exh died ce
@ 55 gadachiich B ear $age e Biy € y cesh g
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eEpPh a §sdegd sraeda age Wi b 1a N2
ehiicreliect - dw -cwandch det ase ,y}gucd “\ {
K e ncwajdch dot . P Us sVdes Bew b orarce
whe: b 13 dsi bl ed N2 \eah g ayy X sae 200
400 gas al e st ﬂ‘q Whseisieaeds ear wh il C -
cesih g, 1esyh seh i bete 1 w1 gahie g (Wb, qc,
Ayye bdl s McKa , & 'y, 1 d 1ii, 2016; Lawsts e-a ., 2014;
N gbun e a., 201 1‘5, w_ eb & Carer, 2002; vc* ge-a.,
2004). & v exatap g, By eb b d Car e (2002)8, esi gaed
‘el i g 1 ACC ag, ity et e dew 1 deecut
b Ui gaf Bk ot ag . eco hdawhe b 1a N2« s
.}5\ LA W} C A5 fa T cga"; en cucsulvh set e g.‘{ b
ehdih ase mued | eeh als ehduh . e
as s cd arACC b eraed - e N2, Jap cah geh ihc
deecet . B Ui gage 1 i Bk e yuad gl ot oegay e
N SRT g 185, K g e d K 3(2010) 50, cd < a e
N2 ¢ yh b },car’h ga a Y} 4230 g WAs ! a gcni i -
eh glqg‘ iashe 1eh giqb, ciash d i gN2ehiic
ellec: Wb B cedy i cgs\'v, e ¥ 1ds, as ¢ an},ancd “w 1
nda & 1€s. ed w asd ggesed « 2 N2 faa eiec e
aga * o i as Yaces rect ede 1 eh e deecet . ese
e s aceh §sb W },\;i. Ys EEG i & gs, & gges -
hgrave adasa Ay a1 da diaes e ea $age. i
¢ cesh gh g'@, eeh w | (K ss,D{', e, & B taer, 2009;
a & era., 2015 (¢, {h g &J,2015). 3a &' e a.
(2015),oi ' exafage, exath ed ¢ -cwand C!prCO»T‘. ad -
e a seeceh }‘v.' sqa searc .& ¢« e argerana , ¢ cN2Pc
ag| algcui L . lcwand ias R ctcwald 14as,
?’1 ggesh g« ane ardh cieased el Ch Co i ad el -
bhgh dicd ced < ¢ ccdi 1 Fsedad et .
I's, Y dbdv, cd a  cuhe cb 1a N2t d - Cy, sC-
o t N2 g, chdffcnb. CEC 7newaud adiann e
cqnb. sVd . S}péi ca , ‘e ;ah; cpd 13 N2 s, ch Y
h eraceh beeb re ard b d et gnq bc hdcah g a
Gsiwbe o 1a N2is e se scacds «hiiconas Yeh
nd aisias Jq't.h p cess ch be ¢a GHJ aecdb ncwatd.
B «h 1as, - el eraceh bowcb. ucwand B deh gnq b C
wate o bsg cdy 1 Y ses,. 1t N2.#8k sead, ie Q, e by,
ncwand 135,  eo ses 1t N2 s, ng Re,, C13) decieased
ag i o re and i as regad s, 1 eeh glq Bch e

cqub, c4a. e diiCIb_ a },a“dx. a1 Eum; ch 1a N2
[} d'Iv ses, t N2 ategh §sb vx‘ [N X T O a‘dffCIb, |
d e ah b oW I N2acic acd, dile By e c-
wh s (1 sé

& Ped ,2008). & sy nd B Ped
(2008) Py sed - a - eN2¢ b o« Y, dbct'n dedte,
“ree e It b amhe b 13 € Iah B Ndcah g
pwcﬂa ‘cﬁhi‘a‘c fasfaac , asach d Fbiho.‘ ch 13 ¢ fa
.}5\ b ucach € g'@, eeth o LB da.P ses, 1t N21e aed
';\,\ da ad eh . deed, & Wt ,Mac ad .2 dKi g -
(2000) se. ch carc ey ses 1« N2 w3 angcui e ange:
sl (yesh eda20% | ias) & esh duds @i,
¢ ggesh g a e Cy ses 1t N2isucaeds aheh a P -
cesh & ie ange: s Fyl .G b ese angf M shd e

|psvcHopHysioLoey

diieh AR 61 cube B a3 N2t d - cy, ses 1t N2
N e cqub, sVd Jasike  <ay w.'-' e cpuh; b 1a
N2tei ecs « e p cess, Tehiicetal, - ey sen 1 N2
teiecsh b Beedell cbce i abuha y cesh & i
el ¥ i g? Ja s ﬂjq § «ach | cads, chaud. qs,
" L ICSHJ s degd s1ae - a e dffcnb, “a e g}"; e N\ c-
ot st dexedb diten & be ah b oW I N2 g% Tes:
™ o ea 55 gadagh exe
cEgPha ssae w _cdach e gad antat
N400, v&‘ « | arger N400 a&.p Y deso 1N eh gnq b das
hoeeh glub. cdas. Al angmq sabes, | },\;'..qs s¥d-
ies W C &:. +a+N400i si aap cacdh sesd ' C p cess-
N e becsh i Fsic (K as & Feder g er, 2000) s d
'}‘c; ia (G s & Kl s, 2003) et exs. P, Yo oldes
as S ch tar N4OOi s 1eaeds, @ 55 ga da sefdy -
c sacth g (Mo | facea., 2004; 3ct ¢ der, Debb e,
O sk ed &B ge, 2008; Ik eera., 2014). & v exate
& Mo | fac a. (2004)}{., esi gaed aqi.\,X dae bec
1ac Bieh g cesses b LES g dages b & cai zaeh &, i
niogmas Chish o cedun sld, ced v s b
s ed caheh glqb, 43‘1&.\,} da sosd¥s Péns e ¢ ed
a 1eh cga@, e EgP lcsbPh ses a l}w d 400 & " »h seras
« 5.},alcd “w O 6N guqb, ‘ aqi.v] da ﬂhqs Pélls. is
@ S5 fa da N Vicoeec dsitbh cd..\, et echw Pai -
ea § es. I&aPlﬁ. L Gpon e cqub. +N400 se s v C
eh i} celec: Wash, calleced b -cwand §7-¥ }»q" anh N
wh o1as g o e cncwald fa & anheth ciuh; ch 1a N2
ehiicreliec. 1seh aas fag ‘be dew anvalia o
aind el edup ag: caeg i zanh (Bl fag sh -
R fac)d ety hoeed b od, cdisearier B, eabraed
scb rcp cesih g(Gill Fyea t & Kh 15 er, 2005 LY,
Hari s, & Ki “w s e, 2002), W.‘ cisth dexedb N400.1: s
" sibeane ad ¢a At e e y cesth g e s
v & ca . Np e eess) g U dben eresh 8 K, esigae
e et lcwaud fa dlj anheth e Ech 5.},?\ b s fch -
i c g cesty g (N, 5. N40O) s ci rcal  deyh db ot ¢
Pal]‘CJ aag & 1Ay and (e.g,caeg i 3anh,, .
b cant ).
dh'vmingqb.c ha fsypecacd a
14, SC// &1 cabhd ch'h cieased “w Ceh e
cete ae ard ¢t det , bt N e e ard eh ded .
Pgo Uoeldes & ggesed < a::cabh d solanh s, -
€ Bl ceh ] ¢ cesses,t ¢ & geh Vceha,
ICE.\P?\ set T bheh, [ kN g fcéar |, cc. ((;3 Bhag &
Fink ,2014;6 0 ,2014€ & &G woag ,201L€ b
& Dt e, 2013; Ha g saa 1 eca ., 2008; T ge-a., 2015;
N gbql ea. 2011; Qag ac ai e:a.,20014. .. Neea.,
2017; p4 & a& Asmadas , 2010). N gbhe e a. (2011),
o cxatsnpc,}{, es g'a‘cd w & & rea acél,'w tN e fae-
d wh a € rexh dexes b creased € By, cehw de-
b dsh a3 ¢ ax ,aim( er agx wdagth @ A .
¢e bsgy ed a § Pt e e el aet ot
ac{‘,} « (FCz, 200 300 fac) a@ ss al -ag s;

e ;lho; -

c€a
q £
€ TICEN, |
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ceaag, i« dsibled ah g cusea & glacehe
nd JCdan 1 ancas. 3 fa a e s WCIC 1oy, 1 cdb ¢ b
aod Dty e (2013), w} C S ch'h a3 g ax - a
‘e fadut a (FC3) < ea %y A seh ger N oeig
ehlicehduh RN es _e Ncehduth N ‘e
200 600 gesh 5 a aiersi gV ah sel Tseh oo da d-
U agbet ecabhd agy s ae pess N e Jae ¥
ay (Ha g faa 1 e-a.,2008). &b ge e, ese pw & gs
dogges a cabh d scllanh s g et Ui crdeeckh
ndias Yen p cesses, B d ep wced cabh d s¢ -
| anh s arc1e acly, h crcased reat b v e Bl eeh -
o (Ha s g8 1e-a., 2008 N go'eera., 201).
Exb & g ese NN g5, & bsgy edeh i ga ol At
oh ceabh d o s¢lant st a@ s da da, becicaag i za-
Wb ag . eseehiicacaed - eabh & 5ol awh s W&
", O Whe b 12 cecw de § es dl i g e 350 600 st -
s? a o siargeeh seh ey, ac adeh det
I sthdcae ca e cabhd s¢janhsaesh s ew
cho dejdrds,hd eb hoced cabhdag ives
™ dcaeh cieased aqw; ante, P eeth o § sefah acy, -
Nogae s da dach i IM R, eeh iice ' d aed
ced ¢ anh cfupcc.“wah. pesh h e adet dot .
® s S ‘5'}' 'K CHA i.’.‘h ol p cessesi § ¢+ eiea 3a-
he e o (G wag &Fik ,2014); - ed hoced  ea
b dacyiires o gsed s pesh anh s T
wiebh dcah ga cedi it crcascdets o | (Gpwag ea.,
2012). eved cedet i creliecth ertm |0 ew sl awh s
N e lcwald e dot degd staes e ae_ardb B ced
B eehalh elace | @ ss da da i 1 C.
e eabh d s¢ianh S cha a5 csae \adh
as ¢ cfuho; ch 1a N2, 15§ faal ¢ faa ™ ica‘ca‘ﬂ\, c-
oh a3 ehh eceth bc‘“,cb. Cewh o a ewn s¢lanh hde
whe: o 1a N2.1: asbep ¢ ggesed « a:N2 asasyeca
bl - alietn < cabm d (4 8H3) (i tag! S see G & ag
& Fil , 2014), 1 d - cric fag < be b cih aw, cray be-
,ch, ceay e adN2N ¢ g'u\'v, ech | (N gbqn ea.,
2011).d*ncs'ﬂ g }’P'“.‘ Spowsa.
As ‘e ncaHJ s & gges: « a: -cwand £a cﬂj aes o, S S
UUs N2t d cabh d soanh ehiicoeiecs, Bty -
}‘ICS'V ﬁhq % SClla t a 2 aq’} ceh ey B ia fec a-
Nisshasa e Pan'ré P el beer a1 et g boe
to o faaeh N e ag | neg B bt dada b odue-
sy b ogeh e arteaq, ¢ bt ety - cre ardeh dot .
ceda facC B S S, upch o (B\g er, 2012) M gges: ¢« a
cecae g dsh Ccogdh s 16 Bl cehw: y aq, ¢
«ho| hdicag, ech o b poag echwl, ega d-
teccdive 1faanh i seal seecedh d fad @ ed;h ieac-
veehu abehache is ec edty a Vs o
B e (Bu\g e, 2012). P\;'.. Yooldest Sgaiab 1a
e ad g At (e.g, %a 4l era. 2015, b db Beig
e a., 2014) B e hoa ncwajd fa & aes e dia
ag, i ¢ (@ ya bh &, sl anth ¢) " s ot ser B bai e
argesth se, & ggesh g b B ced pPe e eh oo o

€seC 1c-

1 c‘ﬁbmqb, cag o ccqnb‘ sVd ,Wcid‘, . bsg e
'cwf'd ﬁppﬂ anh e h P-cs'v HH sh dia aCQ‘,'w Y ot
ehiicrerecat N2wd  cabhd s¢lanhs o 5
gewt sey, & ggesh g - a el fajace, i ICWald,h helis
i &Pcm et a e achiicis deeced ese ed
i By A el & scncwatd Iy Pq: anh 443 | cads B
™ cicased b odb Co. 1Ch 0 h ancac@, e i e
Iffw 5 o csakt)'w s cdbh gl dad gt alncwand
ch jacl aeeniicoras Vet d s ncwand ' d-
lawh s aw Caed oo cerdh b dia ipaties do
as N2, - ea, s¢/lant,md e BOLD acj, i « & ACC
(Kiebs, B e e, Ayye badl g & %,»J d 11, 2013; Pad faa a
& Pess a,2011;8 % sc & e-a., 2015). Bc\ai, 13 U,
ICSqJ S Sev ch as fa a red cedeh i} cocadl sed b ncwand
N A i,\"w J aeh ex,exd & g cucwald £a cﬂ] anh
Ne: @ sS gadad 2 A& diare ey Yived
Ser ch ca e ICWald {a & anheh b Iico ¢ cesh g
Tsas tcacdn ‘cmbe b 1a N2t d - ea s¢l anh .
At g geren e dup red smd e abn gl -
b celw fa };\;'o. b s«qdccs'h cg Jad g s w® M g-
ges ad padadawia e adh d an ge Biy €
ehwi. s ggeseh  ak se % e $ @b ce based
oh diece 151},ai.sh g bc'ch. *,1 fa da nd@ 55 4ada
eh exsh ad geexei b -
v ehclde, e }}lcsb‘p‘ sV N, esigacds, w ncwatd
g dacs@ o5 gadaehiicehwi he becicaog i za-
«h . Be ge 1a) ,ncwand} s, cd be 3o 12 Pcof 1 48 ce
o died ced e ss da da ¢h iicoeiiech 1esuh sei faes.
Ncqnaj ,ncwaidlccﬂ ced « egch i e cficcc,h N2and- eca
bh d 56 anh s. M rcded cdh a sess, (cdae ad
b &oceda $5 da da h it cehwol Mt Db Tag| an g
ey cesth Q@ | dsrae st e ag nep B she
¢a da ¢ qs, ncwand A b hcee gR\}«, echal b a
@ S 4a da b ex'h died ce @ ss da da ¢h e
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